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DETAILED ACTION 

Claim Objections 

1 . Claim 7 is objected to under 37 CFR 1 .75(c) as being in improper form because 
a multiple dependent claim should refer to other claims in the alternative only. See 
MPEP § 608.01 (n). Accordingly, the claim has not been further treated on the merits. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1 , 2, 3, 4, 6, 7, and 8 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Masumoto et al. (US Pat. No. 6,830,302). 

In regard to: 
Claim 1: 

Masumoto et al. teaches a method for driving a liquid-jet head comprising 
a passage-forming substrate (5, Fig. 2) in which pressure generating chambers 
(3, Fig. 2) communicating with nozzle orifices (14, Fig. 2) are formed; and a 
piezoelectric element 921 , Fig. 2) provided on one surface of said passage- 
forming substrate via a vibration plate, said piezoelectric element consisting of a 
lower electrode (22, Fig. 2), a piezoelectric layer (23, Fig. 2), and an upper 
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electrode (24, Fig. 2), wherein said piezoelectric layer consists of a relaxor 
ferroelectric (refer to column 6 lines 45-47), a voltage between a potential V-i, at 
which a capacitance of said piezoelectric element is maximal in a capacitance- 
potential curve of said piezoelectric element, and a potential V 2 , which has a 
larger absolute value than an absolute value of said potential Vi and at which an 
inflection point in said capacitance-potential curve is reached, is set as a drive 
start potential V 0 , and said piezoelectric element is driven using a drive waveform 
having an ejection step for changing a potential from said drive start potential V 0 
to a potential V 3 (refer to column 7 lines 28-67 to column 8 line 1-5) (Fig. 4). 

It is noted however that Masumoto et al. fails to teach a driving electric 
filed having an electric field strength of 100 to 500 kV/cm. 

However, Masumoto et al. discloses the claimed invention except for 
having an electric field strength of 100 to 500 kV/cm. It would have been obvious 
to one having ordinary skill in the art at the time the invention was made to 
include the specified electric field strength, since it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the 
optimum or workable ranges involves only routine skill in the art. In re Alter, 1 05 
USPQ 233. 



Claim 2: 
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Masumoto et al. teaches the method for driving the liquid-jet head wherein 
said drive waveform has, before said ejection step, a first expansion step for 
changing the potential from an intermediate potential, which has polarity identical 
with polarity of said drive start potential V 0 and has larger absolute value then an 
absolute value of said drive start potential V 0 , to said drive start potential V 0 to 
expand said pressure generating chamber (refer to column 7 lines 28-67 to 
column 8 line 1-5). 

Claim 3: 

Masumoto et al. teaches the method for driving the liquid-jet head wherein 
said drive waveform has, after said ejection step, a second expansion step for 
changing the potential from said potential V3 to an intermediate potential, which 
has polarity identical with polarity of said potential V 3 and has smaller absolute 
value than an absolute value of said potential V 3 , to expand said pressure 
generating chamber (refer to column 7 lines 28-67 to column 8 line 1-5). 

Claim 4: 

Masumoto et al. teaches the method for driving the liquid-jet head wherein 
said drive waveform further has, after said ejection step, a relaxation step for 
changing the potential from predetermined intermediate potential to a potential 
V 4 , which has polarity identical with polarity of said drive start potential V 0 and 
has smaller absolute value than an absolute value of said drive start potential V 0 , 
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and then returning the potential from said potential V 4 to said intermediate 
potential (refer to column 7 lines 28-67 to column 8 line 1-5). 

Claim 5: 

Masumoto et al. teaches the method for driving the liquid-jet head wherein 
said drive waveform further has, after said ejection step, an initialization step for 
changing the potential from a predetermined intermediate potential to a potential 
V5, which is -V3, and then returning the potential from said potential V5 to said 
intermediate potential (refer to column 1 lines 26-41) (Fig. 8). 

Claim 6: 

Masumoto et al. teaches the method for driving the liquid-jet head wherein 
a film thickness of said piezoelectric layer is 0.5 to 1 .0 um (refer to column 6 lines 
45-47). 

Claim 7: 

Masumoto et al. teaches the method for driving the liquid-jet head wherein 
said passage-forming substrate consists of a single crystal silicon substrate, and 
each layer of said piezoelectric element is formed by film deposition and 
lithography. 
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The method of forming the device is not germane to the issue of 
patentability of the device itself. Therefore, this limitation has not been given 
patentable weight. 



Claim 8: 

Masumoto et al. teaches a method for driving a liquid-jet head comprising 
a passage-forming substrate (5, Fig. 2) in which pressure generating chambers 
(3, Fig. 2) communicating with nozzle orifices (14, Fig. 2) are formed; and a 
piezoelectric element 921 , Fig. 2) provided on one surface of said passage- 
forming substrate via a vibration plate, said piezoelectric element consisting of a 
lower electrode (22, Fig. 2), a piezoelectric layer (23, Fig. 2), and an upper 
electrode (24, Fig. 2), wherein said piezoelectric layer consists of a relaxor 
ferroelectric (refer to column 6 lines 45-47), a voltage between a potential V 1? at 
which a capacitance of said piezoelectric element is maximal in a capacitance- 
potential curve of said piezoelectric element, and a potential V 2 , which has a 
larger absolute value than an absolute value of said potential Vi and at which an 
inflection point in said capacitance-potential curve is reached, is set as a drive 
start potential V 0 , and said piezoelectric element is driven using a drive waveform 
having an ejection step for changing a potential from said drive start potential V 0 
to a potential V 3 (refer to column 7 lines 28-67 to column 8 line 1-5) (Fig. 4). 
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It is noted however that Masumoto et al. fails to teach a driving electric filed 
having an electric field strength of 100 to 500 kV/cm. 

However, Masumoto et al. discloses the claimed invention except for a driving 
electric field with a strength of 100 to 500 kV/cm. It would have been obvious to 
one having ordinary skill in the art at the time the invention was made to have the 
specified electric field strength, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or 
workable ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rachel Dicht whose telephone number is 571-272-8544. 
The examiner can normally be reached on 7:00 am - 3:30 pm Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on 571-272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




August 24, 2005 




